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ABSTRACT. This article discusses the development of a new design of a roller
mechanism for a belt conveyor guide widely used in the mining industry. External
Impacts and loads acting on the roller mechanism are analyzed, and their influence on
the dynamic behavior of the system is investigated. A mathematical model is developed
to determine the vibration amplitude and angular velocity of the mechanism during
operation. The effectiveness of applying elastic-element sliding bearings to reduce
vibrations and improve structural reliability is substantiated.
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konstruksiyasini ishlab chigish masalalari yoritilgan. Ish jarayonida rolikli mexanizmga
ta’sir etuvchi tashqi zarb va yuklanish omillari tahlil qilinib, ularning tizim dinamikasiga
ta’siri o‘rganilgan. Mexanizm harakatida yuzaga keladigan tebranish amplitudasi va
burchak tezlik ko‘rsatkichlarini aniglash uchun matematik model ishlab chigilgan.
Shuningdek, konstruksiyada qayishqoq elementli sirpanish podshipniklarini qo‘llash
orgali tebranishlarni kamaytirish va ishonchlilikni oshirish imkoniyatlari asoslab
berilgan.

Tayanch so‘zlar: tasmali konveyer, rolikli mexanizm, tashqgi zarb, yuklanish,
tebranish, amplituda, burchak tezlik, gayishgog element, sirpanish podshipnik,
dinamika, parametr.

AHHOTAIUSA. B nanHOl cTaThe paccMaTpUBAIOTCS BOIPOCHI Pa3padOTKU
HOBOM KOHCTPYKIIMM POJMKOBOTO MEXAaHU3Ma HANpPABJISAIOIIETO  YCTPOMCTBA
JICHTOYHOI'O KOHBeﬁepa, IIUPOKO IMPHUMCHACMOI'O B FOpHO-HpOMBIH.UICHHOfI oTpaciii.
[Ipoananu3upoBaHbl BHEIIHUE yAapbl U HArpy3Ku, BO3JECHUCTBYIOIIUE HA POJIMKOBBIN
MCXaHHU3M, a TAKIKC UX BJIMAHHUC HA TMHAMHUKY CHCTCMBI. Pa3pa60TaHa MaTeMaTnu4deCKada
MOZACIb L OIIPCACIICHUA aMILIUTYIbI KOHCG&HI/Iﬁ u er’IOBOfI CKOpPOCTH MCXAaHHU3Ma B
npoiiecce dkcruryaranuu. O60cHOBaHa 3(P(GEKTUBHOCTh MPUMEHEHHUS MOIITUITHUKOB
CKOJILXKCHHA C YIPYIrUM OJCEMCHTOM I CHHUIKCHUS BPI6p3.I.IPII>i N TIOBBIIIICHUA
HaJIEKHOCTU KOHCTPYKIIUU.

KiroueBbie cj10Ba: JICHTOYHBIA KOHBENEP, POJMKOBBIM MEXaHWU3M, BHEIIIHEE
BOS}leﬁCTBHe, Harpyska, BI/I6paI_II/I${, aMILIMTyaa, yriioBas CKOPOCTb, DJICMCHT JICHTEI,
IIOJIIUITHUK CKOJIBKCHUA, AMHAMUKA, IIapaMCTp.

In the mining and metallurgical industry, the study of belt conveyors is mainly
characterized by determining the location of their belts, the guide roller mechanism, its
use, technological maintenance and lubrication capacity regulation. We can see the

guide roller mechanism as the main working part of the belt conveyor. The guide roller
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mechanism mainly provides the supporting rotational movement of the belt conveyor.
One of the important aspects of this mechanism is related to damage caused by various
external influences. Constant dust, water, increased humidity and, of course, external
shocks and deformations lead to a decrease in the service life of the mechanism [1].

Rolling bearings, which provide smooth rotational motion in any machine and
mechanism, transmit vibrations on shafts and axles directly to the body of the machine
mechanism. This situation, of course, leads to an increase in vibration noise of machine
mechanisms. The material that acts as a sliding support, namely graphite-caprolon,
works by sliding relative to the shaft.

This high-strength material is used as an outer coating to prevent damage due to
external influences. This material absorbs external shocks and deformations, which
increases the operating cycle of the mechanism. In addition, this detail provides
vibration damping in the presence of radial forces in the mechanism and reduces various

vibrations by absorbing external forces [2-4].

FIGURE 1. Sliding bearing with a sliding element (Roller mechanism)
It is important to study the effect of a composite elastic element and a part made

of plastic material on the vibration amplitude relative to the axis. Based on the numerical

@ http://globalconferencehub.org




INTERNATIONAL CONFERENCE ON SCIENCE,

INNOVATION AND GLOBAL DEVELOPMENT,
VOLUME-1, ISSUE-2, 2026

Global Conference Hub

solution of this problem, we construct graphs of system parameters. We can see that
with an increase in the angular velocity of the guide roller mechanism, its vibration
amplitude increases regularly according to a linear diagram (Figure 2) [5,6].

Thus, when os changes from 68 ¢ to 80.2 c¢?, the vibration amplitude increases
from 0.205-10° m to 0.61-10° m. The cylindrical body on which the part acting as a
sliding support is mounted is 0.35 kg, and when my, = 0.75 kg, the amplitude A increases
from 0.42:10° m to 1.409-10° m. Taking into account the results of experimental
studies, the support of the part acting as a sliding support mounted on the axis of the
composite guide roller mechanism at high vibration is in the range of (0.3 + 0.38)-1073
m. The recommended values to ensure these values are: my, = (0.35 + 0.4) kg; s = (7.4
+7.8)-10c?[7, 8].
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where, in 1 my, = 0.35 kg; in 2 my, = 0.55 kg; in 3 my, = 0.75 kg
FIGURE 2. Graphs of the dependence of the vibration amplitude of the roller
mechanisms of the belt conveyor
As a result of this research, a new design of the belt conveyor guide roller
mechanism used in mining enterprises was developed and its performance was

theoretically substantiated. The external shock and load factors affecting the roller
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mechanism were analyzed, and their effect on the vibration amplitude and angular
velocity indicators occurring in the system was determined. The developed
mathematical model made it possible to calculate the main parameters of the vibration
process and evaluate the effectiveness of design changes. It was proven that the use of
sliding bearings with elastic elements can reduce vibration loads, ensure stable operation
of the mechanism, and extend its service life. The results obtained are of practical
Importance in the processes of increasing the reliability of belt conveyor systems and
their modernization.
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